Multiple methods used for type detection of uniparental disomy in paternity testing.
Uniparental disomy (UPD) has attracted more attention recently in paternity testing, though it is an infrequent genetic event. Although short tandem repeat (STR) profiling has been widely used in paternity testing, it is not sufficient to use STR only to judge the genetic relationship, because the existence of UPD will inevitably affect the results of genotyping. Compared with complete UPD, segmental UPD is more difficult to detect because it does not affect all genotypes on the same chromosome. It is necessary to determine the type of UPD with multiple methods because a single method is not sufficient. Therefore, it is advisable to detect UPD in paternity testing with multiple methods. In this study, after autosomal STR profiling was used, we found that there were several gene loci on the same chromosome that did not conform to Mendelian genetic law, thus we highly suspected the existence of UPD and performed X-STR profiling immediately. Then whole-genome single nucleotide polymorphism (SNP) array analysis was performed to identify the type, and the results provided straightforward evidence for distinguishing complete from segmental UPD. Lastly, we used deletion insertion polymorphism (DIP)-SNP SNaPshot assay and Miseq FGx sequencing (for SNP and STR) to determine whether the mutation source is maternal uniparental disomy (mUPD) or paternal uniparental disomy (pUPD). To avoid false exclusion of kinship, it is vital to determine the type of UPD in paternity testing and effective strategies based on multiple methods to detect the type of UPD are provided in this study.